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WHAT IS CLAIMED IS: 

^ / 

1 . A method of wireless communications using a transceiver having a receiver and 
transmitter, comprising: / 

programming one of the receiver and the transmitter; 

receivjrfg a first signal at the receiver from a wireless source; and 

transmitting a second signal from the transmitter into space. 

2. The method of clatfn 1 wherein the transmission of the second signal comprises 
filtering the second signal with a filter, and the programming comprises programming a frequency 
band of the filter. / 

3. The method of claim 1 wherein the transmission of the second signal comprises 
amplifying the second signa/with an amplifier, and the programming comprises programming gain 
of the amplifier. / 

4. The meftiod of claim 1 wherein the transmission of the second signal comprises 
filtering the second signal with a filter and amplifying the filtered second signal with an amplifier, and 
wherein the programming comprises programming a frequency band of the filter and programming 
gain of the amplifier. 

5. The method of claim 4 further comprising reprogramming at least one of the 
frequency band of the filter and the gain of the amplifier after amplifying the filtered second signal. 

6. / The method of claim 1 wherein the reception of the first signal comprises filtering the 
received fij/st signal with a filter, and the programming comprises programming a frequency band of 
the filter. / 

/ 7. The method of claim 1 wherein the reception of the first signal comprises amplifying 
the received first signal with an amplifier, and the programming comprises programming gain of the 
amplifier. 
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8. The method of claim 1 wflerein the reception of the first signal comprises 
demodulating the received first signal witfi a demodulator, and the programming comprises 
programming a demodulation for the demodulator. 



10 



9. The method of claim 1 whArein the reception of the first signal comprises amplifying 
the received first signal with an amplifier, filtering the amplified first signal with a filter, and 
demodulating the filtered first signal with a demodulator, and wherein the programming comprises 
prograrnming gain of the amplifier, f frequency band of the filter, and a demodulation for the 
demodulator. 



15 



20 



25 



1 0. The method of claim 9 further comprising reprogramming at least one of the gain of 
the amplifier, the frequency bandr of the filter and the demodulation for the demodulator after the 
filtered first signal is demodulate/d. 

1 1 . The method off claim 9 wherein the transmission of the second signal comprises 
filtering the second signal wi jn a second filter and amplifying the filtered second signal with a second 
amplifier, and wherein the programming further comprises programming a frequency band of the 
second filter and programniing gain of the second amplifier. 

12. The method of claim 1 1 further comprising reprogramming at least one of the gain of 
the amplifier, the frequency band of the filter, and the demodulation for the demodulator after the 
demodulating the filtered first signal, and reprogramming at least one of the frequency band of the 
second filter, and the/gain of the second amplifier after amplifying the filtered second signal. 



13. 



: method of claim 1 further comprising downconverting the received first signal. 
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1 4. The method of claim 1 3 wherein the downconversion comprises mixing the received 
first signal witn a clock. 

15. / The method of claim 1 4 further comprising generating the clock by mixing a second 
clock with a third clock. 



35 



lj6. The method of claim 1 5 further comprising generating the third clock by dividing the 
second ^lock by an integer N. 
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1 1. The method of claim 16 wherein the clock comprises a frequency equal to f vco 
(N+l) / N, wherein f vco equals/a frequency of the second clock. 

1 8. The method of claim 1 7 wherein N = 2. 

19. The method of claim 1 further comprising upconverting the second signal before 
transmission into space. / 

20. The method of claim 19 wherein the upconversion comprises mixing the second 
signal with a clock. / 

2 1 . The method of claim 20 further comprising generating the clock by mixing a second 
clock with a third clock. 

22. TheJrnethod of claim 2 1 further comprising generating the third clock by dividing the 
second clock by an/ integer N. 

23. Trie method of claim 22 wherein the clock comprises a frequency f^ equal to f vco 
(N+l)/N, whert ;in f vco equals a frequency of the second clock. 

24. /The method of claim 23 wherein N = 2. 

25 . / The method of claim 1 wherein the transmitter and receiver each have a component, 
the method fyirther comprising calibrating one of the transmitter and receiver components. 

26. / The method of claim 25 wherein one of the components comprises a resistor. 
27/ The method of claim 25 wherein one of the components comprises a capacitor. 



The method of claim 25 wherein the calibration comprises calibrating the receiver 
component before the first signal is received, the method further comprising recalibrating the receiver 
component after the first signal is received. 
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29. The method of claim 25 wherein the calibration comprises calibrating the transmitter 
component before the sjecond signal is transmitted, the method further comprising recalibrating the 
transmitter component after the second signal is transmitted. 

30. The method of claim 25 further comprising coupling test data to said one of the 
transmitter andreceiver with the calibrated component, and monitoring an output thereof. 



The method of claim 30 further comprising recalibrating said one of the transmitter 
and re/eiver with the calibrated component, coupling the test data thereto, and monitoring the output 
thereof. 



0 32. A method of wireless communications using a transceiver having a receiver, 

transmitter and local oscillator, comprising: 

programming a frequency of a clock in the local oscillator; 
receiving a first signal at the receiver from a wireless source; 
do\OTiconverting the received first signal with the clock; 
ur^converting a second signal with the clock; and 

ismitting the upconverted second signal from the transmitter into space. 



33. The method of claim 32 ftfrther comprising amplifying the received first signal with 
an amplifier, and programming gain of me amplifier. 

34. The method of clajm 32 wherein the received first signal is downconverted to an 
intermediate frequency signal. 

35. The method otfelaim 34 further comprising filtering the intermediate frequency signal 
with a filter, and programming a frequency band of the filter. 

36. The memod of claim 34 further comprising downconverting the intermediate 
frequency signal to a baseband signal. 



37. TJ^e method of claim 36 further comprising demodulating the baseband signal with 
a demodulator/and programming a demodulation for the demodulator. 
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38. The method of claim 32 wrjbrein the programming of the clock frequency comprising 
mixing a second clock with a third clock./ 

5 39. The method of claim 38 further comprising generating the third clock by dividing the 

second clock by an integer N. 

40. The method of claim/39 wherein the clock frequency f^ is equal to f vco (N+l) / N, 
wherein f vco equals a frequency of the second clock. 



41. The method of claim 40 wherein N = 2 . 



15 



42. The method of claim 32 further comprising amplifying the upconverted first signal 
with an amplifier before transmitting the upconverted first signal into space, and programming gain 
of the amplifier. 



43. The method of claim 32 further comprising filtering the first signal with a filter, and 
programming a frequency band of the filter. 



20 



25 



44 . The method of claim 32 wherein the transmitter and receiver each have a component, 
the method further comprising calibrating one of the transmitter and receiver components. 

45. The method of claim 44 wherein one of the components comprises a resistor. 



46. 



: method of claim 44 wherein one of the components comprises a capacitor. 



30 



47. The method of claim 44 wherein the calibration comprises calibrating the receiver 
component before the first signal is received, the method further comprising recalibrating the receiver 
component after the first signal is received. 

48 . / The method of claim 44 wherein the calibration comprises calibrating the transmitter 
component pefore the second signal is transmitted, the method further comprising recalibrating the 
transmitter component after the second signal is transmitted. 



35 
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49. The method of claim 44 further comprising coupling test data to said one of the 
transmitter and receiver with the calibrated component, and monitoring an output thereof. 

50. The method of claim 49 further comprising recalibrating said one of the transmitter 
and receiver with the calibrated component, recoupling the test data thereto, and remonitoring the 
output there/f. 




^ 51. An adaptive transceiver, comprising: 

a receiver having programmable component; 

a transmitter coupled to the receiver and having a programmable component; and 
a controller to program one of the receiver and transmitter components. 



52. Trie adaptive transceiver of claim 51 wherein the receiver component comprises a 
filter having a programmable freduency band. 

53. The adaptive transceiver of claim 5 1 wherein the receiver component comprises an 
amplifier having a programmable gain. 

54. The adaptive transceiver of claim 51 wherein the receiver component comprises a 
demodulator with programmable demodulation. 

55. The adaptive transceiver of claim 5 1 wherein the receiver component comprises an 
amplifier having a programmable gain, and the receiver further comprises a filter coupled to the 
amplifier and having a programmable frequency band, and a demodulator coupled to the filter and 
having programmable demodulation. 

56. The adaptive transceiver of claim 5 1 wherein the transmitter component comprises 
a filter having k programmable frequency band. 



57. / The adaptive transceiver of claim 5 1 wherein the transmitter component comprises 
an amplifier having a programmable gain. 
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58. The adaptive transceiver of claim 5 1 wherein the transmitter component comprises 
a filter having a programmable frequency band, and an amplifier coupled to the filter and having a 
programmable gain. / 

59. The adaptive transceiver of claim 58 wherein the receiver component comprises a 
second amplifier having a programmable gain, and the receiver further comprises a second filter 
coupled to the second amplifier and having a programmable frequency band, and a demodulator 
coupled to the second filter and having programmable demodulation. 

60. The adaptive transceiver of claim 51 further comprising an local oscillator coupled 
to the receiver and transmitter. / 

nsceiver of claim 60 wherein the local oscillator comprises a clock 
to the receiver and transmitter. 

62. The adaptive transceiver of claim 61 wherein the transmitter comprises a mixer to mix 
the clock with a basebancy signal. 

63. The adaptive transceiver of claim 62 wherein the transmitter further comprises an 
amplifier coupled to the mixer, the amplifier being the programmable transmitter component. 

64. The adaptive transceiver of claim 62 wherein the transmitter further comprises a filter 
coupled to the mixer/ the filter being the programmable transmitter component. 

65 . The/ adaptive transceiver of claim 6 1 wherein the transmitter component comprises 
a filter with a programmable frequency band to filter a baseband signal, and wherein the transmitter 
further comprises a mixer coupled to the filter to mix the clock with the filtered baseband signal, and 
an amplifier coupled to the mixer and having a programmable gain. 

66. TIhe adaptive transceiver of claim 6 1 wherein the receiver comprises a mixer to mix 
the clock with a received signal from a wireless source. 

67. /The adaptive transceiver of claim 66 wherein the receiver further comprises an 
amplifier coupled to the mixer, the amplifier being the programmable receiver component. 
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68. The adaptive transceiver of claim 66 wherein the receiver further comprises a filter 
coupled to the mixer, the filter being the programmable receiver component. 

69. The adaptive transceiver of claim 66 wherein the receiver further comprises a 
demodulator coupled to the mixer, the demodulator being the programmable receiver component. 

70. The adaptive transceiver of claim 6 1 wherein the receiver component comprises an 
amplifier having a programmable gain to amplify a received signal from an external wireless source, 
and wherein the receiver fumher comprises a first mixer coupled to the amplifier to mix the amplified 
received signal with the clock, a filter coupled to the first mixer and having a programmable frequency 
band, a second mixer cdupled to the filter, and a demodulator coupled to the filter and having 
programmable demodulation. 

7 1 . The adaptive transceiver of claim 70 wherein the transmitter component comprises 
a second filter with k programmable frequency band to filter a baseband signal, and wherein the 
transmitter further comprises a third mixer coupled to the second filter to mix the clock with the 
filtered baseband signal, and a second amplifier coupled to the third mixer and having a programmable 
gain. / 

72. The adaptive transceiver of claim 61 wherein the local oscillator comprises a second 
clock generator which outputs a second clock to the receiver. 

73. (The adaptive transceiver of claim 72 wherein the second clock generator comprises 
an oscillator ana a divider coupled to the oscillator, the divider having a control input coupled to the 
controller to program a frequency of the second clock. 

74. / The adaptive transceiver of claim 6 1 wherein the clock generator comprises a voltage 
controlled oscillator to generate the clock, the voltage controlled oscillator a having frequency 
different tr/an a frequency of the clock. 

75. The adaptive transceiver of claim 74 wherein the clock generator further comprises 
a dividdr coupled to the voltage controlled oscillator, and a mixer coupled to both the divider and the 
voltaga controlled oscillator, the mixer having an output comprising the clock to the transmitter and 
receiver. 
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76. The adaptive transceiver of claim 75 wherein the divider further comprises a control 
input coupled to the controller to program the frequency of the clock. 

77. The adaptive transc eiver of claim 75 wherein the clock generator further comprises 
a phase lock loop comprising the v Dltage controlled oscillator, the phase lock loop having a control 
input coupled to the controller to program the frequency of the voltage controlled oscillator. 



78. The adaptive trar/sceiver of claim 5 1 wherein the transmitter and receiver each have 
a second component, and the controller is configured to calibrate one of the second components of the 
transmitter and receiver. 



79. 
a resistor. 



The adaptive transceiver of claim 78 wherein one of the second components comprises 



80. The adapti vq transceiver of claim 78 wherein one of the second components comprises 
a capacitor. 



8 1 . The adaptive transceiver of claim 78 wherein the controller is configured to calibrate 
the second component of he transmitter. 



82. The adapt 



ve transceiver of claim 78 wherein the controller is configured to calibrate 



the second component of/the receiver. 




83 . The adaptive transceiver of claim 78 wherein the controller is configured to calibrate 
the second components of both the receiver and transmitter. 

84. The adaptive transceiver of claim 78 further comprising a self testing unit coupled to 
the receiver and transmitter, the self testing unit being configured to coupled test data to one of the 
receiver and transmitter, and monitor an output thereof 



85. An adaptive transceiver, comprising: 

means for raeiving a first signal from an external wireless source; 

means fo/ transmitting a second signal into space; and 

meansior programming one of the receiving means and transmitting means. 
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86 . The adaptive transceiver of claim 85 wherein the transmitting means comprises means 
for filtering the second signal, and ttte programming means programs a frequency band of the filtering 
means. / 

87. The adaptive transceiver of claim 85 wherein the transmitting means comprises means 
for amplifying the second signal, and the programming means programs gain of the amplifying means. 

8 8 . The adaptive transceiver of claim 85 wherein the transmitting means comprises means 
for filtering the second signal, and means for amplifying the filtered second signal, and wherein the 
programming means programs both a frequency band of the filtering means and gain of the 
amplifying means. / 

ransceiver of claim 85 wherein the receiving means comprises means 
ignal, and the programming means programs a frequency band of the 

re transceiver of claim 85 wherein the receiving means comprises means 
first signal, and the programming means programs gain of the amplifying 

9 1 . The adaptive transceiver of claim 85 wherein the receiving means comprises means 
for demodulating the received first signal, and the programming means programs demodulation for 
the demodulating means. 

92. The adaptive transceiver of claim 85 wherein the receiving means comprises means 
for amplifying the received first signal, means for filtering the amplified first signal, and means for 
demodulating the filtered first signal, and wherein the programming means programs gain of the 
amplifying meansja frequency band of the filtering means, and demodulation for the demodulating 
means. / 

93 . The adaptive transceiver of claim 92 wherein the transmitting means comprises second 
means for filtemng the second signal, and second means for amplifying the filtered second signal, and 



89. The adaptive i 
for filtering the received first/ 
filtering means. 



90. The adapts 
for amplifying the receive 
means. 
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wherein the programming means programs a frequency band of the second filtering means and gain 
of the second amplifying means. 

94. The adaptive transceiver of claim 85 further comprising means for downconverting 
the received first signal. 

95 . The adaptive transceiver of claim 94 wherein the downconverting means comprises 
means for mixing the received/first signal with a clock. 

96. The adaptive/transceiver of claim 95 further comprising means for generating the 
clock by mixing a second clock with a third clock. 



97 . The adapti\je transceiver of claim 96 further comprising means for generating the third 
clock by dividing the second clock by an integer N. 



98. The adapt: 
equal to f VC0 (N+l)/N, 



:i ve transceiver of claim 97 wherein the clock comprises a frequency f^ 
wherein f VC o equals a frequency of the second clock. 



:i ve transceiver of claim 98 wherein N = 2. 



99. The adapt: 



1 00. The adaptive transceiver of claim 85 further comprising means for upconverting the 
second signal before transmission into space. 



101 . The adaptive transceiver of claim 100 wherein the upconverting means comprises 
means for mixing the second signal with a clock. 

102. The adaptive transceiver of claim 101 further comprising means for generating the 
clock by mixing a second clock with a third clock. 



103. Tie adaptive transceiver of claim 102 further comprising means for generating the 
third clock by dividing the second clock by an integer N. 



104. 
equal to f vco (N 



' Tie adaptive transceiver of claim 103 wherein the clock comprises a frequency f^ 
1) / N, wherein f vco equals a frequency of the second clock. 
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1 05 . The adaptive transceiver of claim 1 04 wherein N = 2 . 

106. The adaptive transceiver of claim 85 wherein the transmitting means and receiver 
5 means each have a component, the adaptive transceiver further comprising means for calibrating one 

of the components of the transniirfing and receiving means. 



10 
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107. The adaptive transceiver of claim 106 wherein one of the components comprises a 



resistor. 



108. The adaptive transceiver of claim 106 wherein one of the components comprises a 
capacitor. 

1 09 . The adaptive transceiver of claim 1 06 the calibrating means is configured to calibrate 
the component of the transmitting means. 

110. The adaptive transceiver of claim 1 06 the calibrating means is configured to calibrate 
the component of the receiving means. 



20 



25 



111. The adaptive transceiver of claim 1 06 further comprising means for testing said one 
of the transmitting ana receiving means with the calibrated component by coupling test data thereto 
and monitoring an optput thereof. 

A adaptive transceiver, comprising: 
means for/receiving a first signal from a wireless source; 
means for downconverting the received first signal with a clock; 
means /or upconverting a second signal with the clock; 
mean/ for transmitting the upconverted second signal into space; and 
means for programming a frequency of the clock. 

The adaptive transceiver of claim 121 further comprising means for amplifying the 
€d first signal, and means for programming gain of the amplifying means. 





114. The adaptive transceiver of\;laim 121 wherein the downconverting means 
35 * downconverts the received first signal to an intermediate frequency signal. 
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115. The adaptive transceiver oft claim 123 further comprising means for filtering the 
intermediate frequency signal, and means forprograrnrning a frequency band of the filtering means. 

116. The adaptive transceiver of claim 1 23 further comprising means for downconverting 
the intermediate frequency signal to a baseband signal. 

117. The adaptive transceiver of claim 125 further comprising means for demodulating the 
baseband signal, and means programming demodulation for the demodulation means. 

118. The adaptive transceiver of claim 121 wherein the clock frequency programming 
means comprises means for mixing a second clock with a third clock. 

119. The adaptive transceiver of claim 127 wherein the clock frequency programming 
means further comprises means for generating the third cloc^by dividing the second clock by an 
integer N. 

120. The adaptive transceiver of claim 128 wherein the clock frequency f^ is equal to f vco 
(N+l) / N, wherein f vco equals a frequency of the second clock. 

121. The adaptive transceiver of claim 1 29 wherein N = 2. 

122. The adaptive transceiver of claim 121 further comprisingmeans for amplifying the 
upconverted first signal before transmitting the upconverted first signal into space, and means for 
programming gain of the amplifying means. 

123. The adaptive transceiver of claim 1 2 1 further comprising means\for filtering the first 
signal, and means for programming a frequency band of the filtering means. 

1 24. The adaptive transceiver of claim 1 2 1 wherein the transmitting and^ecei ving means 
each have a component, the adaptive transceiver further comprising means for calibrating one of the 
components of the transmitting and receiving means. 
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125. The adaptive transceiver of claim 131 wherein one of the components comprises a 



resistor. 



5 126. The adaptive transceiver of claim 131 wherein one of the components comprises a 

capacitor. 

127. The adaptive transceiver of claim 1 3 1 wherein the calibrating means is configured to 
calibrate the component of the transmitting means. 



128. The adaptive transceiver of claim^ 3 1 wherein the calibrating means is configured to 
calibrate the component of the receiving means. 



tf3 15 



1 29. The adaptive transceiver of claim 1 3 1 further comprising means for testing one of the 
receiving and transmitting means by coupling test data thereto and monitoring an output thereof. 



ill 
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130. An integrated circuit, comprising: 

a receiver pvihg^rogrammable component; 
a transmitter having a programmable component; and 
a controller to program one of the receiver and transmitter components. 

The integrated circuit of cla\m 1 3 7 wherein the receiver component comprises a filter 
ig a programmable frequency band. 



132. The integrated circuit of claim nJ7 wherein the receiver component comprises an 
amplifier having a programmable gain. 



30 



133. The integrated circuit of claim 137 wherein the receiver component comprises a 
demodulator with programmable demodulation. 

134. The integrated circuit of claim 137 wherein thV receiver component comprises an 
amplifier having a programmable gain, and the receiver further comprises a filter coupled to the 
amplifier and having a programmable frequency band, and a demodulator coupled to the filter and 
having programmable demodulation. 



35 
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135. The integrated circuit of claim 137 wherein the transmitter component comprises a 
filter having a programmable frequency Band. 

1 36. The integrated circuit of clairn 1 37 wherein the transmitter component comprises an 
amplifier having a programmable gain. 

137. The integrated circuit of claim 157 wherein the transmitter component comprises a 
filter having a programmable frequency band, arlfl an amplifier coupled to the filter and having a 
programmable gain. 

138. The integrated circuit of claim 144 wherein the receiver component comprises a 
second amplifier having a programmable gain, and the receiver further comprises a second filter 
coupled to the second amplifier and having a programmable frequency band, and a demodulator 
coupled to the second filter and having programmable demodulation. 

139. The integrated circuit of claim 137 further comprising an local oscillator coupled to 
the receiver and transmitter. 

140. The integrated circuit of claim 146 wherein the local oscillator comprises a clock 
generator which outputs a clock to the receiver and transmitter. 

141. The integrated circuit of claim 1 47 wherein the transmitter comprises a mixer to mix 
the clock with a baseband signal. 

142. The integrated circuit of claim 148 wherein the transmitter further comprises an 
amplifier coupled to the mixer, the amplifier being the programmable transmitter component. 

1 43 . The integrated circuit of claim 1 48 wherein the transmitter further comprises a filter 
coupled to the mixer, the filter being the programmable transmitter component. 

144. The integrated circuit of claim 147 wherein the transmitter component comprises a 
filter with a programmable frequency band to filter a baseband signal, and wherein the transmitter 
further comprises a mixer coupled to the filter to mix the clock with the filtered baseband signal, and 
an amplifier coupled to the mixer and having a programmable gain. 
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1 45 . The integrated circuit of claim 1 47 wherein the receiver comprises a mixer to mix the 
clock with a received signal from V wireless source. 

1 46. The integrated circuit ofclaim 1 52 wherein the receiver further comprises an amplifier 
coupled to the mixer, the amplifier being\the programmable receiver component. 

147. The integrated circuit of claim 152 wherein the receiver further comprises a filter 
coupled to the mixer, the filter being the programmable receiver component. 

148. The integrated circuit of claim\l52 wherein the receiver further comprises a 
demodulator coupled to the mixer, the demodulator being the programmable receiver component. 

149. The integrated circuit of claim 147 wherein the receiver component comprises an 
amplifier having a programmable gain to amplify a received signal from an external wireless source, 
and wherein the receiver further comprises a first mixer coupled to the amplifier to mix the amplified 
received signal with the clock, a filter coupled to the first mixer and having a programmable frequency 
band, a second mixer coupled to the filter, and a demodulator coupled to the filter and having 
programmable demodulation. 

1 50. The integrated circuit of claim 1 56 wherein the transmitter component comprises a 

\ 

second filter with a programmable frequency band to filter a baseband signal, and wherein the 
transmitter further comprises a third mixer coupled to the secono\filter to mix the clock with the 
filtered baseband signal, and a second amplifier coupled to the third mixer and having a 
programmable gain. 

151. The integrated circuit of claim 147 wherein the local oscillator comprises a second 
clock generator which outputs a second clock to the receiver. 

1 52 . The integrated circuit of claim 1 5 8 wherein the second clock generator comprises an 
oscillator and a divider coupled to the oscillator, the divider having a control input coupled to the 
controller to program a frequency of the second clock. 
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1 53. The integrated circuit of claim 1 47 wherein the clock generator comprises a voltage 
controlled oscillator to generate the clock, the voltage controlled oscillator a having frequency 
different than a frequency of the clc!ck. 

154. The integrated circuit\of claim 160 wherein the clock generator further comprises a 
divider coupled to the voltage controlled oscillator, and a mixer coupled to both the divider and the 
voltage controlled oscillator, the mixer having an output comprising the clock to the transmitter and 
receiver. 

155. The integrated circuit of claim 161 wherein the divider further comprises a control 
input coupled to the controller to program the frequency of the clock. 

1 56. The integrated circuit of claim 161 wherein the clock generator further comprises a 
phase lock loop comprising the voltage controlled oscillator, the phase lock loop having a control 
input coupled to the controller to program the frequency of the voltage controlled oscillator. 

157. The integrated circuit of claim 13^ wherein the transmitter and receiver each have a 
second component, and the controller is configured to calibrate one of the transmitter and receiver 
second components. 

158. The integrated circuit of claim 164\wherein the second component comprises a 

resistor. 

159. The integrated circuit of claim 164 wherein the second component comprises a 
capacitor. 

160. The integrated circuit of claim 164 whereinVhe controller is configured to calibrate 
the transmitter second component. 

161. The integrated circuit of claim 1 64 wherein the\controller is configured to calibrate 
the receiver second component. 

162. The integrated circuit of claim 1 64 wherein the controller is configured to calibrate 
both the receiver and transmitter second components. 
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163. The integrated circuit of claim 164 further comprising a self testing unit coupled to 
the receiver and transmitter, the selS^testing unit being configured to coupled test data to one of the 
receiver and transmitter, and monitor \i output thereof. 
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